Dissociation of double-stranded DNA by small metal nanoparticles.
The dissociation of double-stranded DNA (dsDNA) by 5 nm Au nanoparticles was observed through a series of DNA melting transition measurements. Experimental evidence implicates a strong non-specific interaction between the dsDNA and small Au nanoparticles as the cause. Subsequently the relative affinities of mononucleotides and polynucleotides for the 5 nm Au nanoparticle were determined by measuring the stability of mono- or polynucleotide-stabilized 5 nm Au nanoparticles in salt solutions of different concentrations as a function of time and temperature. The experimental data shows that for the mononucleotides, the affinity decreases in the following order: dA>dG>dC>dT. The order from the polynucleotides was however different, with the affinity decreasing as poly A approximately poly C approximately poly T>poly G. The lack of correlation between the two ranked orders indicates that the trend obtained from one cannot be used to infer the trend in the other, or vice versa. The evidence provided suggests that the persistence length of the oligonucleotides plays an important role, and must be considered alongside with the individual nucleotide binding strength to determine the overall interaction between the oligonucleotides and Au nanoparticles.